Sequestosome 1/p62 shuttles polyubiquitinated tau for proteasomal degradation.
Inclusions isolated from several neurodegenerative diseases, including Alzheimer's disease (AD), are characterized by ubiquitin-positive proteinaceous aggregates. Employing confocal and immunoelectron microscopy, we find that the ubiquitin-associating protein sequestosome1/p62, co-localizes to aggregates isolated from AD but not control brain, along with the E3 ubiquitin ligase, TRAF6. This interaction could be recapitulated by co-transfection in HEK293 cells. Employing both in vitro and in vivo approaches, tau was found to be a substrate of the TRAF6, possessing lysine 63 polyubiquitin chains. Moreover, tau recovered from brain of TRAF6 knockout mice, compared with wild type, was not ubiquitinated. Tau degradation took place through the ubiquitin-proteasome pathway and was dependent upon either the K63-polyubiquitin chains or upon p62. In brain lysates of p62 knockout mice, tau fails to co-interact with Rpt1, a proteasomal subunit, thereby indicating a requirement for p62 shuttling of tau to the proteasome. Our results demonstrate that p62 interacts with K63-polyubiquitinated tau through its UBA domain and serves a novel role in regulating tau proteasomal degradation. We propose a model whereby either a decline in p62 expression or a decrease in proteasome activity may contribute to accumulation of insoluble/aggregated K63-polyubiquitinated tau.